Background: Pulmonary tuberculosis is an important pulmonary infection that it is common in many developing countries. The poor sanitation is the basic problem relating to the occurrence of the pulmonary tuberculosis. The relationship between air pollutant and incidence of pulmonary tuberculosis becomes the new public health consideration. Here, the author-specific focus is on the effect of particulate matter (PM) 2.5 pollutant on tuberculosis. Methods: The authors hereby assessed the correlation between incidence of pulmonary tuberculosis and PM 2.5 pollutant level regarding 2019 air pollution crisis, Bangkok Thailand. Results: There is no significant relationship between incidence of pulmonary tuberculosis and PM 2.5 pollutant level regarding 2019 air pollution crisis, Bangkok Thailand (P > 0.05). Conclusion: There is a lack of relationship between incidence of pulmonary tuberculosis and PM 2.5 pollutant level.
IntroductIon
Pulmonary tuberculosis is an important pulmonary infection that it is common in many developing countries. [1] The poor sanitation is the basic problem relating to the occurrence of the pulmonary tuberculosis. Indeed, the relationship between respiratory disease and quality of air environment is an interesting issue. Bakonyi et al. performed a study in Brazil and found that air pollution could cause adverse effects on children's respiratory health. Bakonyi et al. noted that the problem could still be observed while pollutant levels were lower than the air quality standards. [2] Pollutant effects are more pronounce where there is a poor ventilation system. Even at low levels, air quality can affect respiratory health. [3] Bentayeb et al. found that the effect of pollutant was more serious in the elderly, and there was a trend of increasing problem with age. [3] In 2013, the International Agency for Research on Cancer classified outdoor air pollution as a possible carcinogen to humans. [4] The air pollution becomes an important global public health concern. International standards on air quality are set and implemented as indicators for proper regulations. Nevertheless, the air pollution still exists and still causes the health problem in several areas around the world. [4] The relationship between air pollutant and incidence of pulmonary tuberculosis becomes a new public health consideration. There are many reports for the positive correlation of several air pollutants and incidence of pulmonary tuberculosis. The mentioned problematic air pollutants include sulfur dioxide, nitric dioxide, ozone, and carbon monoxide. [5] [6] [7] Fernandes et al. studied the relationship between tuberculosis and climatic factors in Brazil and found that there was a relationship between tuberculosis incidence and levels of smoke and particulate matter (PM). [8] Fernandes et al. concluded that surveillance actions for tuberculosis should expand observation time and cover climate indicators and air quality. [8] In another report from China, Sun et al for success of tuberculosis control activity. [9] It seems that many reports show the association between environmental air quality and tuberculosis. [2, [5] [6] [7] [8] [9] Nevertheless, there are some reports showing no association. In a report from China, Kan et al. found that there was no statistical relationship between air pollutants due to use of solid fluid and tuberculosis.
[10] Slama performed a similar study in France and concluded that there was no sufficient evidence to claim that there was a relationship between tuberculosis and air pollutant from biofuel use. [11] Lin et al. preformed a meta-analysis study and found that there was a weak association between domestic use of solid fuels and tuberculosis. [12] Hence, the study on the association between specific air pollutant and tuberculosis is still required.
Of several air pollutants, PM is an important air pollutant. There are several studies on the health effect of PM. [13, 14] The very small PMs are of public health concern. PMs are usually inhalable and might cause health effect. [13, 14] It is acceptable that there is a potent role of PM in pathogenesis. The study on the human health impacts due to exposure to inhalable PMs is of primary importance. [13, 14] Regarding PM, there are many reports on the relationship between air PM 10 pollutant and incidence of pulmonary tuberculosis. [5] [6] [7] Regarding PM 2.5 pollution, there are also some few reports. Liu et al. performed a study in China and found that PM 2.5 was associated with increased risk of tuberculosis. [15] A similar study on the effect of PM 2.5 pollution and tuberculosis risk was also reported from India. [16] Nevertheless, in this Indian report, there was no significant relationship between PM 2.5 and tuberculosis. [16] In January 2019, there is an air pollution problem in Bangkok, a tropical country in Indochina. Here, based on the 2019 air pollution crisis in Thailand, the author-specific focus is on the relationship between PM 2.5 pollutant level and incidence of pulmonary tuberculosis.
Methods
The aim of the present study is to assess the relationship between correlation between incidence of pulmonary tuberculosis and PM 2.5 pollutant level regarding 2019 air pollution crisis, Bangkok Thailand. The primary data include official report on ambient air PM 2.5 pollutant level provided by Thai Pollution Control Department and official report on number of newly diagnosed pulmonary tuberculosis provided by Thai Center of Disease Control, Ministry of Public Health. All data are specific data for Bangkok during January 2019. To assess the association between the ambient air PM 2.5 level and number of newly diagnosed case of tuberculosis, a standard correlation analysis is done. This study is based on the public available primary official data and requires no written informed consent or ethical approval.
results
According to the present study, there is no newly report case of pulmonary tuberculosis. The incidence rate of pulmonary tuberculosis during the study period is equal to 0%. Regarding the ambient air PM 2.5 levels, there was a wide range of PM 2.5 levels. The map representing the ambient air PM 2.5 levels is shown in Figure 1 .
According to the correlation analysis, there is no association between ambient air PM 2.5 pollutant and incidence of pulmonary tuberculosis (P > 0.05).
dIscussIon
PM is an important group of inhalable air pollutants. The specific PM with a diameter smaller than 2.5 µm is called a fine PM. The effect of air pollution on the occurrence of pulmonary tuberculosis is the new interesting issue in clinical pulmonary medicine whereas the old well-known infectious disease such as tuberculosis is still prevalent in several areas around the world, the new coming on environmental pollution-related lung disease occurs. The present report focuses on the situation from Thailand, a tropical country that is well-known for the problem of pulmonary tuberculosis. [17] In fact, as a capital, Bangkok has been known for the high level of PM 2.5 pollutant for a long time. [17] The problem is clearly seen in the area with dense traffic volume. [18] Nevertheless, the big crisis occurs during January 2019.
The present research question is whether there is any relationship between the PM 2.5 pollutant levels and incidence of pulmonary tuberculosis. Of interest, there is no observation on the significant interrelationship. This is discordant with some reports from some Asian countries on the relationship between PM 2.5 and risk of pulmonary tuberculosis. [15, 16, 19] One might consider a possible confounding of background sanitation on the observed association from Asian countries. [15] [16] [17] [18] [19] The lack of association in the present report might be explained by the intense tuberculosis control program by Thai Ministry of Public Health. The finding on null association is concordant with a previous report from India. [16] On the other hand, if there is a long-term follow-up, there might be an observed association. In a report from Iran, the association between PM 2.5 pollutant and lung disease was observed at 2 weeks of continuous exposure. [20] In fact, a long-term exposure to PM 2.5 and its association with tuberculosis development are also observed in a recent publication by Rajaei et al. from Iran. [21] Rajaei et al. found that there was a high incidence of pulmonary tuberculosis (18-31/100,000) in populations which were exposed to high concentration of PM 2.5. [21] In another report by You et al., the study in the accumulated monthly record data of Hong Kong and Beijing showed that that the outdoor PM 2.5 concentration could be a potential risk factor for the seasonality of tuberculosis. [22] In another long-term cohort study from China, the association between ambient air PM 2.5 pollution and mortality of tuberculosis was also observed. [23] Indeed, long-term exposure to PM 2.5 is mentioned for the possible association with increased risk of pulmonary tuberculosis; it is also reported from developed Western country as well. [24] Considering the pathomechanism that long-term exposure to PM 2.5 might contribute to tuberculosis risk, You et al. proposed that PM 2.5 could cause impairment of immunity system, and the immune defect could further promote the tuberculosis infection. [22] Rivas-Santiago et al. mentioned that exposure to PM 2.5 could result in the induction of senescence and downregulation of human β-defensin (HBD)-2 and HBD-3 expression in respiratory epithelial cells. This pathological process can lead to increased susceptibility to Mycobacterium tuberculosis growth. [25] In addition to the relationship between exposure to PM 2.5 and tuberculosis risk, Yao et al. also recently reported on the association between exposure to PM 2.5 and risk of multidrug-resistant tuberculosis. [6] It might confirm that if there is a long-term exposure to PM 2.5, there might be the increased risk for tuberculosis and tuberculosis-related mortality. [26] The possible immunopathological effect of PM 2.5 on tuberculosis is an interesting issue for further researching.
conclusIon
Based on the situation of 2019 Bangkok air pollution crisis, there is a lack of relationship between incidence of pulmonary tuberculosis and PM 2.5 pollutant levels.
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